[Thymidylate synthase gene promoter polymorphism in patients with advanced head and neck cancer treated by radio- and 5-fluorouracil chemotherapy].
Thymidylate synthase (TS) is a rate-limiting enzyme in the DNA synthetic pathway, and represents a cellular target of antimetabolite drug 5-fluorouracil. It catalyzes the reductive methylation of deoxyuridine-5'-monophosphate to deoxythymidine-5'-monophosphate. Inhibition of TS will result in depletion of both dTMP and, subsequently, dTTP. As a consequence, dUTP is misincorporated into DNA, resulting in DNA breakage and cell death. Developing resistance against 5-fluorouracil (FURA) based drugs might be due to the failure of inhibition of thymidylate synthase enzyme function. In the promoter region of the TS gene there is a tandem repeat sequence (2R or 3R), which was found to be polymorphic and influences the gene expression. Effectiveness and tolerability of Tegafur treatment might be influenced by expression of the TS gene. Our purpose was to determine the effectiveness and tolerability of concomitant radiotherapy and low-dose chemotherapy using Tegafur in respect of promoter polymorphism of thymidilate synthase gene. TS promoter polymorphism (2R/2R, 2R/3R, 3R/3R) was determined by polymerase chain reaction using genomic DNA, in 47 patients with advanced head and neck cancer. Thirty patients out of 47 showed complete response, and genotyping of these patients revealed 2R/2R in 22 (73.3%), 2R/3R in 2 (6.7%) and 3R/3R in 6 (20%). Seventeen out of 47 patients reacted with partial response, and 2R/2R or 2R/3R were revealed in 5 (29.4%) and 3 (17.6%) patients, respectively, and 3R/3R genotype was identified in 9 patients (53%). We did not find any correlation between patient's data and response to therapy, but strong correlation was found between the latter and the patient's genotype. This facts indicate that the analysis of promoter polymorphism of thymidylate synthase gene might be a useful target to examine before FURA-based chemotherapy, and might allow to go into the direction of individualized treatment of head and neck cancer. We suppose that tumor response depends on genomic features of the patients.